Abstract. In this paper, we determine a concrete interval of positive parameters λ, for which we prove the existence of infinitely many solutions for an anisotropic discrete Dirichlet problem
Introduction
Difference equations serve as mathematical models in diverse areas, such as economy, biology, physics, mechanics, computer science, finance -see for example [1, 9, 20] . Some of these models are of independent interest since their mathematical structure allows for obtaining new abstract tools. One of the models arising in the study of elastic mechanics is the p(x)-Laplacian. We consider the problem
where λ is a positive parameter, T ≥ 2 is an integer; Z[1, T] is a discrete interval {1, 2, . . . , T}; ∆u(k − 
Several authors have investigated discrete BVPs with Dirichlet, periodic and Neumann boundary conditions by the critical point theory. They applied classical variational tools such as direct methods, the mountain geometry, linking arguments, the degree theory. We refer to the following works far from being exhaustive: [3, 4, 14, 16, 21, 25, 26] . Inspiration to our investigations in this note lies in [22] , where a concrete interval of positive parameters for which the anisotropic problem (P f λ ) admits infinitely many nonzero solutions which converges to zero is obtained. The main purpose of this paper is to investigate the existence of an unbounded sequence of solutions for problem (P f λ ), by using the critical point theorem obtained in [23] . Our idea here is to transfer the problem of existence of solutions for problem (P f λ ) into the problem of existence of critical points for a suitable associated energy functional. For the case of constant exponents see [5, 7] . For some other approach towards discrete anisotropic problems we refer to [11] [12] [13] Continuous versions of problems like (P f λ )are known to be mathematical models of various phenomena arising in the study of elastic mechanics, see [27] , electrorheological fluids, see [24] , or image restoration, see [8] . Variational continuous anisotropic problems were started by Fan and Zhang in [10] and later considered by many authors and the use of many methods, see [15] for an extensive survey of such boundary value problems. Finally, we cite the recent monograph by Kristály, Rȃdulescu and Varga [19] as general reference on variational methods adopted here.
We note that most multiplicity results for discrete problems assume that the nonlinearities are odd functions. Only a few papers deal with nonlinearities for which this property does not hold; see, for instance, the papers [17] and [18] .
In our approach we do not require any symmetry hypothesis. A special case of our contributions reads as follows. Then for each λ > 0, the problem
admits an unbounded sequence of solutions.
The structure of the paper is the following: Section 2 is devoted to our abstract framework, while Section 3 is dedicated to main results. Concrete examples of application of the attained abstract results are presented in Section 4.
Auxiliary results
Solutions to (P f λ ) will be investigated in the function space
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with which X becomes a T-dimensional Hilbert space (see [2] ) with a corresponding norm
and
The functional J λ is continuously Gâteaux differentiable and its Gâteaux derivative J λ at u reads
for all v ∈ X. Summing by parts and taking boundary values into account, we have
for all v ∈ X. Hence, an element u ∈ X is a solution for (P f λ ) iff J λ (u)(v) = 0 for every v ∈ X, i.e. u is a critical point of J λ .
Our main tool is a general critical points theorem due to Bonanno and Molica Bisci (see [6] ) that is generalization of a result of Ricceri [23] . Here we state it in a smooth version for the reader's convenience. Theorem 2.1. Let (X, · ) be a reflexive real Banach space, let Φ, Ψ : X → R be two functions of class C 1 on X with Φ coercive, i.e. lim u →∞ Φ(u) = +∞. For every r > inf X Φ, let us put ϕ(r) := inf
Let J λ := Φ(u) − λΨ(u) for all u ∈ X. If γ < +∞ then, for each λ ∈ 0, 1 γ , the following alternative holds: either (a) J λ possesses a global minimum, or (b) there is a sequence {u n } of critical points (local minima) of J λ such that lim n→+∞ Φ(u n ) = +∞.
We will also need the following lemma.
Lemma 2.2. The functional
Proof. By [21, Lemma 1, part (a)], there exist two positive constants C 1 and C 2 such that
for every u ∈ X with u > 1. Hence we have
as u → ∞.
Main results
We state our main result. Let On sequences of large solutions for discrete anisotropic equations 5 Let m 0 ∈ N be such that
and m > m 0 . From this and since v ∈ X we deduce by easy induction that
, T] and this gives (3.1). From this and
for every m > m 0 . Hence, it follows that
Next we show that J λ does not possess a global minimum. First, we assume that B = B − . We begin with B = +∞. Accordingly, let M be such that M > 
which gives lim m→+∞ J λ (s m ) = −∞. 
for all m ∈ N, choosing {s m } in X as above, one has
So, also in this case, lim m→+∞ J λ (s m ) = −∞. 
Consequently, Theorem 1.1 immediately follows from Theorem 3.1.
As the immediate consequence of Theorem 3.1 we infer the existence of solutions to boundary value problems for finite difference equations with p-Laplacian operator. In this setting, set p > 1 and consider the real map φ p : R → R given by φ p (s) := |s| p−2 s, for every s ∈ R. admits an unbounded sequence of solutions.
A more technical version of Theorem 3.1 can be written as follows. 
